Summary &horbar; The green alga, sea-lettuce (Ulva sp), could be considered as a new source of dietary fibre. Ulva, however, contains high levels of sulphate, part of which is chemically bound in soluble polymers (ulvan). The purpose of this study was to assess the fermentation characteristics and sulphate metabolism of Ulva and ulvan by human faecal bacteria fermentation system using a semi-continuous fermenter. Ulva and ulvan were poorly fermented, even 
Summary &horbar; The green alga, sea-lettuce (Ulva sp), could be considered as a new source of dietary fibre. Ulva, however, contains high levels of sulphate, part of which is chemically bound in soluble polymers (ulvan) . The purpose of this study was to assess the fermentation characteristics and sulphate metabolism of Ulva and ulvan by human faecal bacteria fermentation system using a semi-continuous fermenter. Ulva and ulvan were poorly fermented, even after adaptation of the microbiota. Only 16.6% and 8.9% of Ulva and ulvan organic matter, respectively, were recovered as short chain fatty acids. Nevertheless (Cummings, 1995 (Edwards, 1995) . In this respect, the green alga, sea-lettuce (Ulva sp), could be considered as a new interesting source of dietary fibre. This organism contains about 30% total dietary fibre of which 16.5% are soluble polysaccharides (Lahaye, 1991 (Edwards, 1995) . It has been shown in rat experiments that short ( week) or longer-term adaptations (up to 12 weeks) were necessary to achieve the greatest digestibility or rate of fermentation of specific fibres such as gums (Walter et al, 1986; Tulung et al, 1987; Brunsgaard et al, 1995) or fibres from canned peas (Monsma and Marlett, 1996) . In humans, when gum arabic was included in the diet for 18 days, the proportion of the faecal flora able to degrade this substrate progressively rose from 6.5 to more than 50%. After the fibre was withdrawn from the diet, the proportion of gum arabic fermenting bacteria returned to the level present before ingestion (Wyatt et al, 1986) . More recently, the necessity of adaptation of human subjects to xanthan gum, for their faecal microflora to achieve maximum hydrogen and SCFA production, was also demonstrated (Daly et al, 1993) . Therefore, longer-term studies appear necessary to investigate whether adaptation of the flora occurs with this type of seaweed.
Another concern regarding Ulva is its high sulphate content, which can reach 17% of its dry matter (Bobin-Dubigeon et al, 1996) . Part of this sulphate is chemically bound as in ulvan, which is a sulphated glucuronorhamnoglycan, constituting between 12 and 15% of the algal dry matter (Michel and Macfarlane, 1996) , and containing about 14% sulphate (Ray and Lahaye, 1995 (Florin et al, 1991) or from the in situ microbial degradation of sulphated polymers (Gibson et al, 1988a may stimulate the growth and activity of sulphate-reducing bacteria (SRB) (Christl et al, 1992 (Durand et al, 1995) . In addition, hydrogen sulphide is toxic towards mammalian cells and it has been suggested that sulphide is a possible cofactor in the initiation and/or maintenance of the inflammatory bowel disease, ulcerative colitis Roediger et al, 1993 (Lahaye and Axelos, 1993) . Resistant starch was provided by Inra (Nantes), and consisted of retrograded high amylose maize starch (Faisant et al, 1993) .
,

Fermentation system
The semi-continuous culture system used in this experiment was adapted from the 'Rusitec' designed by Czerkawski and Breckenridge (1977) for rumen fermentation studies, consisting of four independent 1 L capacity vessels. Fresh 
Experiments
Four experiments (studies 1 to 4) were conducted to study Ulva fermentation and sulphate metabolism and one (study 5) to study ulvan fermentation and sulphate metabolism. The inoculum from subject A (non-methanogenic) was used in studies 1, 2 and 5 and the inoculum from subject B was used in studies 3 and 4. The experiments were conducted according to the following experimental design: (Bo S6rbo, 1987 (Gibson et al, 1988b (Salyers, 1985; Macfarlane et al, 1990) . Then (1996) who, using batch culture, showed that insoluble fibres contained in Ulva were more fermentable that the soluble ones (ulvan). This resistance was mainly attributed to the particular chemical structure (linkage and sequence of sugars) of these soluble polymers (Bobin-Dubigeon et al, 1996) and to the lack of the specific depolymerases in colonic microorganisms (Michel and Macfarlane, 1996 (Bobin-Dubigeon et al, 1996) . These BCFA are generated almost exclusively from amino acid fermentation, especially from valine and leucine, and are therefore good markers of protein breakdown (Dore et al, 1995b (Gibson, 1990 (Gibson et al, 1988a; Strocchi et al, 1993) (Oremland and Capone, 1988 (Bernalier et al, 1996a 
